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BCWG65N45M2

N-Channel Silicon Carbide Power MOSFET
650V, 45 A, 45 mQ

Features

» High switching speed with a low gate charge BV e | o R Q

+  Fastintrinsic diode with low reverse recovery D) VR DAIGEZ51G DS(on) typ 9.typ
+  Robust Avalanche Capability 650 V 45 A 45 mQ 55nC
* 100% Avalanche Tested

+ Pb-free, Halogen Free, and RoHS Compliant Drain

2)
Benefits

« System efficiency improvement

: - Gate
« Higher frequency applicability 1)
* Increased power density

* Reduced cooling effort

Applications

« Server & Telecom power

» EV charging station

+ Solarinverter / ESS / UPS
* Industrial power supply

TO-247-3L

RoOHS

compliant

Absolute Maximum Ratings (T = 25°C unless otherwise noted)

Source
(3)

Symbol Parameter Value Unit
Vpss Drain to Source Voltage 650 \Y
Vis Gate to Source Voltage (DC) -10/+22 \%
Vasop Recommended Operation Value -5/+18 \Y

Continuous (T = 25°C) 45
Ib Drain Current A
Continuous (T = 100°C) 32
lom Drain Current Pulsed (Note1) 120 A
(Te =25°C) 167 W
Py Power Dissipation
Derate Above 25°C 1.11 W/°C
T, Tsre Operating and Storage Temperature Range -551t0 175 °C
T Maximum Lead Temperature for Soldering, 260 oC
L 1/8” from Case for 10 Seconds
XNote 1 : Limited by maximum junction temperature.
Thermal Characteristics
Symbol Parameter Value Unit
Resc Thermal Resistance, Junction to Case, Max. 0.9
°C/W
Reua Thermal Resistance, Junction to Ambient, Max. 40
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650V 45mQ Silicon Carbide Power MOSFET
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Electrical Characteristics (T = 25°C unless otherwise noted)

Symbol Parameter Test Conditions Min | Typ | Max | Unit
Off Characteristics
BVpss | Drain to Source Breakdown Voltage Vgs =0V, I[p=1mA 650 \Y
Vpg =650V, Vgg=0V 1 100
Ipss Zero Gate Voltage Drain Current MA
Vpg =650V, Vgg=0V, T, =175°C 10
Vas =122V, Vpg=0V +100
lgss Gate-Source Leakage Current nA
Vas=-10V, Vps =0V -100
On Characteristics
Vas = Vps Ip= 7.0 mA
Vesin | Gate Threshold Voltage (tested after Vs = 22V, 1 ms pulse) 2.0 2.8 4.5 \Y
Ves =18V, 5= 20 A 45 63
Rpsen) | Static Drain to Source On Resistance mQ
Vs =18V, Ip= 20 A, T, =175°C 55
Ors Transconductance Vps=20V,Ip= 20 A 13.3 S
Dynamic Characteristics
Ciss Input Capacitance 1238
Coss Output Capacitance Vps =400V, Vgg =0V, f =250 kHz 137 pF
Crss Reverse Capacitance 7.7
Eoes Stored Energy in Output Capacitance 13.6 pd
Coen | Energy Related Output Capacitance Vps=0V10400V,Vgg=0V 169
pF
Cotr) Time Related Output Capacitance 242
Q Total Gate Charge 55
oltot) 9 Vps =400V, Iy = 20 A,
Qqs Gate to Source Charge Vgs=-5V/18YV, 16 nC
P Inductive load
Qgq Gate to Drain “Miller” Charge 14
Rg Internal Gate Resistance f=1MHz 25 Q
Switching Characteristics
tacon) Turn-On Delay Time 15
t. Turn-On Rise Time 22
ns
taco) Turn-Off Delay Time Vps =400V, Iy = 20 A, 30
: Vaes=-5V/18V,R;=5.6 Q,
t Turn-Off Fall Time FWD : BCH65510D3, 7
E,, | Turn-on Switching Energy Inductive load 94
Eo Turn-off Switching Energy 29 pd
Eiot Total Switching Energy 122
Source-Drain Diode Characteristics
Is Maximum Continuous Diode Forward Current 45
A
Ism Maximum Pulsed Diode Forward Current 120
Vgp Diode Forward Voltage Vgs=-5V,Ilgp= 20 A 4.4 \Y
t, Reverse Recovery Time 17.9 ns
Vpp =400V, Igp = 20 A,
Q, Reverse Recovery Charge dI-/dt = 1000 Alps, Includes Qugs 107 nC
lem Peak Reverse Recovery Current 10.1 A
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Typical Performance Characteristics

Figure 1. On-Region Characteristics T, = -40°C

Figure 2. On-Region Characteristics T, = 25°C
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Figure 3. On-Region Characteristics T, = 125°C

Figure 4. On-Region Characteristics T, = 175°C
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Typical Performance Characteristics

Figure 7. Diode Forward Voltage Characteristics
vs. Source-Drain Current T, = -40°C

Figure 8. Diode Forward Voltage Characteristics
vs. Source-Drain Current T, = 25°C
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Figure 9. Diode Forward Voltage Characteristics
vs. Source-Drain Current T, = 125°C

Figure 10. Diode Forward Voltage Characteristics
vs. Source-Drain Current T, = 175°C
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Figure 11. Threshold Voltage vs. Temperature

Figure 12. Gate Charge Characteristics
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Typical Performance Characteristics

Figure 13. Stored Energy in Output Capacitance

Figure 14. Capacitance Characteristics
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Figure 15. Continuous Drain Current Derating
vs. Case Temperature

Figure 16. Maximum Power Dissipation Derating
vs. Case Temperature
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Figure 17. Typ. Switching Losses vs. Drain Current 9 yp . 9
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Typical Performance Characteristics

Figure 19. Typ. Switching Losses vs. Drain Current Figure 20. Typ. Switching Losses vs. Gate Resistance
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Figure 21. Maximum Safe Operating Area Figure 22. Transient Thermal Response Curve
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Typical Performance Characteristics

Figure 23. Inductive Load Switching Test Circuit and Waveforms
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Figure 24. Peak Diode Recovery dv/dt Test Circuit and Waveforms
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Package Outlines

TO-247-3L

2x E2

L1

A
E A
A2
® L |
l O =
o O o |
i A
-
b
2
bt | T - e
b2 Al
2xe
Common
R DIMENSIONS
MILLIMETER

MIN. NOM. | MAX.

A 4.80 5.00 | 5.20
A1l 2.29 242 | 2.54
A2 1.90 2.00 | 2.10
b 1.10 1.20 1.30
b1 1.91 2.06 | 2.20
b2 2.92 3.06 | 3.20
[« 0.50 0.60 | 0.70
D 20.80 | 21.07 | 21.34
D1 17.23 | 17.63 | 18.03
E 15.75 | 15.94 | 16.13
E1 13.46 | 13.66 | 13.86
E2 4.32 4.58 | 4.83
e 5.46 BSC

L 19.85 | 20.05 | 20.25
L1 4.05 4.27 | 4.48
opP 3.56 3.61 3.66
Q 5.38 579 | 6.20
S 6.15 BSC
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Package Marking and Ordering Information

Part Number Top Marking Package Packing Method Quantity
BCW65N45M2 BCW65N45M2 TO247-3L Tube 30 units
Disclaimer

Bestirpower reserve the right to make changes, corrections, enhancements, modifications, and
improvements to Bestirpower products and/or to this document at any time without notice.

The information given in this document shall in no event be regarded as a guarantee of conditions
or characteristics. Bestirpower does not assume any liability for infringement of patents,

copyrights, or other intellectual property rights of third parties by or arising from the use of
Products or technical information described in this document.

This document is the property of Bestirpower Co,. LTD., and not allowed to copy or transformed
to other format if not under the authority approval.

© 2026 bestirpower — All rights Reserved
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